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Publication Title: 

SEMICONDUCTOR FLASH MEMORY DEVICE AND ITS CONTROL METHOD 



Abstract; 

PROBLEM TO BE SOLVED: To equalize the writing frequency set to a flash 
memory and to increase the lifetime of a semiconductor flash memory device by 
converting uniquely and updating the logical block address received from a host 
computer into a physical block address by means of two available parameters. 

SOLUTION: An interface part 1 stores temporarily the access request given from 
a host computer in a buffer memory 6 and sends it to an address arithmetic part 
2. A control part 7 sends two available parameters stored in a register part 3 to 
the part 2, converts uniquely a logical block address into a physical block 
address with an arithmetic operation, accesses a data part 13 of a flash memory 
part 8 and expands plural defective block addresses and their paired substrate 
block addresses into an address reference table 5. Then a defective physical 
block address received from the part 2 is converted into a substitute block 
address by an address conversion part 4 and the data stored in the part 8 are 
updated. 
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- z xfmzMfrm? c 1 1 <t -o xm m 7 o «, ^ 

[0 0 2 7] «ltti?n7c^7n.y^t4, 7n-y^<D« 
177^ ^7n y^7<D«ffit^0. ±IEIttW©7 
n-y^©«g§r-7;Hftc«?T?nT^5o »ff*tt, 
^FS7n y;7'\(7)7^7-feXA^±?tl5„ Ol0, ISS 
7o y ^77 FbX(ifc^e^8nfc7FlxX^g5x-7 
;U^©aSS7D y i^\©fij^^*t±-r54: ■? lc«Wr« 
©T**5o Sfc, 77r72^t l Ji07D7>iD^ 
tt, BtiieU4W©7Dy<77FUX#fi[tcMtjgL^pItE 
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[00 2 8] CCX\ Vt*mK.&fZ?—7tW'fXt 

WfitUh) t i6omb (tjjsuh) ic-o^xn. 
■y > jl * * y sb©* t y sate tttw-f a . 

[0 0 2 9] IWMfeftfcLT, 7 KUX8««D*to*7 
aytTFlsZttZo lUrn^tt, 16*|t 
*#-T*&5„ l-b^^-W5 1 2^-YhT^Sfc^ 
4MB Wfl/Wh) ©g«THi, 5007FbX#{a 

(5 0 07n^) , 1 6 0MB W^^H ©gffi 
T'tt, 200007KUX*(S (20000^7^) 

9fc?-y hfrt, 1 4 fcT-y h^gfc^Sftft, ^©nvt? 

5, ffioT> 4MB©gBTte, 1 VL'W K 16 0M 

[0 0 3 0] fflttic, 7o7^if-7;Ui. 
*lsl&©tt$€© 1 0 07Jlel£g1- fcl&tc, 3 2 tf-y 1- 
tSo 6£oT, 4MB©gB©t§£\ 16 
0MB©gB©i§3\ 8 0K>U h&mtteZo S£© 
7 t -7;l/%-&to^fcftA% 7-***y©§fiT-&tK 
^tl^tU 3K/WK 1 2 0KM-l'hi:«5. 

[00 3 1] C©<k7tC, 7-^ ; ey©+MX*«\ * 

aii*7^ -y y amosfitcitm LT*t < ft 
**uc#ot, mwvjomx* asusmnomna, 

MtP«mtt(cttt)x Buoewttt? 

*-t\-*\y Kt«t*ie«* , *0, y -y h 

tt»5tUU#\ 
[00 3 2] 

[fSWA^SPifcL £3^3^11] ¥»fl;77 
•y ~> a * * «J gBK&b t) , tiFfC * H«fc frJH© 
$ 5¥${*7 =7 y S/a 'J &B©»£&;l[H]ffc©i$- 

ASK*** 5 7? SSfcfllift? 5 1 ©T'£> So 
[0 0 3 3] Hft5gW«\ UHftSSMS©-^-*!© 

mmmoy- * * * y ^©jgBgtc&fc* i^±tf b»mo 

[003 4] 

[aw*«H*-r*fc«)o*a] *fg$©gui{co^T, 

H3*#BBL*tf&BtWr*. 
[00 3 5] iS, ^3t5ffiJC»SJB^ci3l/^Tll4W$nft:t(Hj 



[0 0 3 6] ^Xh^ytfa-^XrA (S^Lft 
»cSI^LTffl^e.n, 7a-y ^mffiT\ 7FUX5J 
fi6&*^7V)¥Wf*75'y->iL;<*y£BfC}3l,vz\ a 

MWJc»tii* • K^muBitgft^ffi^tt/tyA^ft 

0, 0, ?-*atR&*.7-*»l 3* 

F*9SELT^.|S75 yi/a^ ; eygE8 fflfEfrXhny 

**yicT«ijastu Huta77-y->a^^ygi58©T- 

B#W«;:i5tSLT*3<^y77-^€:ygP6fc, §feS7n 
•y *7 KU*fcStt*5**S 1 <DaJW^*-? t, 

X, H37D ■y*7FUX*&JI7'n -y ^7 K U-Xtc- 
!OT»cS5B^Tg&1-57FUX85®8P2fc, 8?£tt© 

7-*^*y»cT*j«sn, we7Fuxaw»8k:« 

3t, flB8tt07-***y?*ll»StU ^&7"ay* 
©$&|JI7"n 7^7KUXt ^©ftH* ©7n y £ 7 F U 
X?r«T»«*ft-r5^S7"o-y *©7 F UX#ggr— 7V!/ 

7 FbXAV 3pA7ay ^■e**^5*»*ME7 Fl-X 
#HHr-7*;l/5*«-3Till9*aEU Wn?>7K 
UX^-Scbfc^«BB)i-r5«^^©7a-y^7 Fb 
X£itrt-r37FUXg&g|54i, 1^777^^* 
y08O4)<Off9'M«01 OlC-^LTlg^^nTi/^ 
BijfB2'0©pI^^7^-^t, |ga<D*S7 , n«y*7F 
bXRt> ,; eni:W^ft'r^^©7n y^7 FUX«rS5 
CUyx*»3 t7 F UX#^x-7;V5 tHIM-*¥ 
-S^Wtc> !3faSg2©pJ^7;<-*£-5gffi 
SE»u ^»cME77-y->a^^y l 3±©-^«© 

©«[««-a'r*»&tt» si©5jg^7^-^©ffl*? 

351 0©Wa-r-^^Sfr-r5¥©t> 7^jnayh 
n-7-^*§S©M- F^x7-D->*-y ^T'^lfiK^n, * 
Xh3Vtra-^A^7^-bXg**^ofc^ ISS 
7n -y ^ 7 F bX^a7n y ^7 F UXtc^ UT, 
fluie77'y->:i**-ygB8©r-£gBl 3©7^-feX?r 

*fT-r * ww#a 7 * ^{i-r * c t * wa i: r * * «m* 

7 "7 y f a * * 'J gBT-ife £„ 
[00 3 7] 

tff OMIttr&lcJ:fttt. *X hnytfa-^A^St 
5i^S7D -y ^ 7 F UX* 2 0©nJ^/<5 ^ T'^S 
7D-y^7FPXtc-Sic«tCgg|5lRgT^5o *©*£ 
^> ttJKWejgMSTftoft, ^iSII7n y^7FL/Xlc 
•O^T©ISa7n y ^ 7 F l/X-«Il7"a y ^ 7 F UX 
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g«T— 7V1/Rtf £*J17n y 77 K 1/XS©1 

[0 0 3 8] J2tCjiftD$n5x-^Wi^g^D-y^7 
K bX t fttt* 7n 'V?7K UX«*t»c& o £7 K bX 

fefpf S7ci&, 7-* ^^'JA^tcS'JiaStiSo 
[0 0 3 9] BSffilRffitt. BiJfB20(OoJ^^5^-^ 

ny*©»£B»»i:»KStt, 77-y->a**'Jgp<D ! gII 

[0 0 4 0] *fi?n «*T£*ffl7n 
t3\ ^&7n^©7KbX£^(0ftliK.7FbX<D*t 
L>T-£S7^yS'a;**ygB'\-JgbTf$»U tUf 
[0 0 4 1] fi£*0HT'H\ Wii'lf$SA^77-yi'a^^»; 

Ttt, *9tttRtt. m-©7a y^{c«JftS 

mvs. ra^r, /^7-*>u-by use, m-©7 

[00 4 2] Sfc, 7-***U©||'>fc#U\ ^©x 
-*«8©«8&£l|iJ«£ti5. 
[004 3] 

[0 0 4 4] H4 £*8H©gffi0!l©'v- K7x7HS§ 
/£0tf^2tlT<,>S„ ¥&<*77-y->a**yggl 0 
Ott, *Xr-:iyt?a-* (SSLS:^) ©tt^fBtgg 

[0 0 4 5] fi^y'yya^t'Jggl OOtt, V 
^7PryhD- 7 60, 7-^^t'J7 0, -0*7 
x-X@SS50, /Vy77— 6, ^t'j3>hn 
—78 0, $a©77-yS/a..>t*y*i/a— ;l/9 0fr5 
ttlKSftTV*. ASB/SX4 OW^^'^a^t 
'JgEl 0 0rt©£gP£l§Sc&|^#3fc&<D£a§{i 

-;b^xart"$(£;*tiT^£. 
[0 0 4 6] l'V^7x-X|5]gS5 Ott, *Xh3>fc? 
a-* £©-< y?7i-X7D h =U)sZ$im? ZtcVXD 



ESST-fctK *xh=iy£a-*a^©ffi&& J f , iS*fcB 

2, ^-£©g§£/Vy77-f ST^-^bS/X*. *X 
hnyk!a-^A^/Tv-r5x-^<07 KbXT*<fc3t£JI 
7KbX£-BtftKteiiat-57KbXb^X* (, *m 
ft777->a><t^ll OOOKi^I^-tf)^ 
jia-fSXx-^Xb^X*, Ji^-bv'X^i&^A/C- 

<^So cne><obiy*x^a s ME^xr-nytr^-*-^ 
ft, cne.obv'x^tia^bTi/^t/^ 

[0 0 4 7] Sfc, -f7*7x-X[5]S&5 0«, IDE 
(Integrated Drive Electro 
nics) fftliPCMCIA ATAttlfcilLT 

CMC 1 A^^XtcfflSSf^LTVSo 

[0 0 4 8] Y^7D3yhD-760tt, ¥1*77 
7->a^t'J8I100 £ft©SlJSU£ri 3 4>£ J 7 h D 
-7t't. £%fflmi. *Xr-rj>tfa-^^6-r>^ 
7X-X0SS5 0K«£&3: ftfc^Yy K*Bl*W9, 
77-yi/n/^'J 9 CvCffi&^-fN 777ya«'J 
9 0*^©S!*tbt«©±S%S!i^**?7-rSo ft, v 
-T^nny r-n— ?60tt, pWt-ST'n^AROM 

7o y 77 K l/XA^iI7D 777K bX'NOg&K 
BW*»»i:Tfi7'n y 7*ft#;L©7a y 77 KbX 

^(Dggi^ffr^o aaw**8iH©±sa* 

>J-b9h«0-£flMlc. !S17n77)&117D77 
fcgSM" 5^fc<£fflf 5 2 o<DpJS^7 * - £ ©M#r £ 

££SU ¥I7n 7 Lfti^i¥g7n 7 7 
<07KUX#Ba-r-7;KDMSi^W-r5o »<0i¥iffl 

[00 4 9] 7-<7^t'J70«, DRAM^SRAM 

-5 6 0Of^H^tLTffit>n5c Sfcv 7-^7^* 
'J 7 0 Kifmtc, ISa7a 7 77F bX£«I7 

-*«HHHfP, Wn'y707Hl/XtW^ 
*7a y ^<D7 K UX<0r— 77I*&**ALTVS. 
[0 0 5 0]^777-^t'J6tt, SRAM^DRA 

77 7->a>(t'J 9 0t(OF^T-^$ 7^-^(0-^ 

[00 5 1] ^t'Ja>ho-58 0«, n-7y^[HlSS 

yi^'J 9 Cs^^-bXfciliiJftl-rSo g^Wctt, AL 
E (7Kl/X77f^-7M , CLE (37yF5 

s ®ao777i/j l f77'*W!rr« 
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SS^cttECC (x^-fTIEn-F) tffi»j&StiT«s 

fc„ CWtU3Vhn- ; 78 OlCffl^&StiT^So 
[0 0 5 2] 777^^ ; E , J9 0H 

9 0tt, »777^^SEEPROM^7^CT 
ffifUZtlZo 64^^f(D777^^^'J^H 

Si«CO777^a^^'J9 0Ofl5:?to 6 4M 
B (*#*Wh) OSST'tt. 3 2;*#tf-y K0777 
VaEEPROMWy^tf 1 6fflT*#§fSS*l£o 
[0 0 5 3] £fc, 77 M r>a«!J9 0H:, «!J3 
yho-780^lt, v^^pjyhn-760^ 
7-***'; 7 0, ;^7r-^»;6, ^f^7x- 

[0 0 5 4] 06 tea, *Xh3Vbra-*AW»E1i 
SB, »ICH D D*x 5 i U-S/g >LTt>Si§fl!)li 

a«*^*yaia©«ji«:«a:«te:^LTi^ 0 cob 

nS 0 ftrny^tt, B3**yffin±0jteB:7ny* 
6(illcil&ttft&lali7 r n >y £ 7 F UXtf ifi^WlCffl D 

fisnrt^*. *7p^>tt^ i6B©Ba* 
/sstiSo isa^^ussra^a-fe* 

* 6 «fcl6W«ftBa-te * * -7 F UXtfH D » 6 h 
3 0 -oofiHr**tt5 1 

ifea^^^7FbXtcJ:oT^a/^'J±07^-trX$fe 
fcBJTTSCfctfT**. KI7oy>tt, IM7FU 
X*»a7FUX*c««-r**&OS**ttT** 0 ft 
ot, Ba***7FUX<D5e*hB^©±ttKy 
FfcB8:/n-y£(D7FUXtt-Sfrr5Cfcfc4So * 

[0 0 5 5] BSfcii, ¥«H*7 5 y SB© 

»aw4^^ysBo«jfi*«a«»c^LTi/^. c© 

tt. »a^ ; t , JSffl±<0ifeffiroyjrfr6)Wc, 
n y jr 7 F UX*<aaW*cSJ 0S6nT^5 o 

[oo5 6isai7P7*tt, i6B0*a****»& 
BissftT^s. sft, #*a-fe**tt> *i7pv> 
t^auc. i*a**ysra±©ft«i*a***frs^ 

*a-b**7FU^*<iltt«fc:M0»6nT^*. 
OSQ. «5a-b**7FUX©5try H«±©fc!y F 
ftl^P7>7KUXOlf7h«l«tfHW* 

So 



[0 0 5 7] ***WTttten*75yS/a>«*y*"y 

oT, J3£M17n7^7KUX, M^ffiL 

[0 0 5 8] 100fta-b**tt5 2 

5 1 2/WhOr-*»f: 1 6/WK07CS»i:i^ 

^a-*A^7^*Xt"«-r-^<0*#^»*iiSnSo 
TEgffiWU E C C (x^-ITIEn- F (E r r o r C 
orrection Code)) tfff$&£fl£o x 
5-fliE 3 - F t x- * g|5^Sr— *gtc ffify&t CticX-D 

EOTTBfcft*. 

[0 0 5 9] B*5fc, *S8J««T«, tta7FUXa 

raatf»a7FuxaH*, ^*^t^77Hw©i 
c^tc^oT, ^tysntBai/c^sR-e**. c 

W!7P7*OBitf, WI7Py*7FUX4i 
StiCklcirjT, BB7FUXWW&6. 
75y^a^tyO**Si*B»tt, 777^>a«'J 

7y>i^-=ei;<Df8Sa)*ttTfeSo ft^T, 77^> 
jL><*y<ofi#«^!siaa)j^-{b%HSfc«>, marF 
isxzmmr Fuxtcg»-rs7 FuxiMttfcfcaoT 

[oo6o] yn^^-^-tr^^fci^^^u^to 

BBtofrfc*. rn^iHMX -fe**-1MX. R 

**<pttx **»w<oRf»«fcarf\ *5b»ob© 

STBB^bfe«d J f>ftJBBO»aiJ--rX*«Ha«B^ 

7?fe7tt> *«w*»B*cnaT?*5jS*a«!snfe 
[oo6 1] v£&mT*mwLtcm*). **h3>ea- 

^^fAtit 7 7^;l/^x-*<0AtB*jte, 
~x^>^^XrA^07 7-T;l/>'X7 : 'AtcJ:-DT^JSii 
^ti5o 77*f;l/$/*r/*teJ:fttf, 77yfr-S'3> 
K:J:*7*-bx*tfBmic*i|i**«ftK:*s. -2u 
777^^^'J ©ftfca-fe ir £ o»t &*@8ai» 

[0062] H7rcBa^«ya!n«wi^«y3wc 

^•y£:/y*5J§£©«aB**bTVS. 

It. ^D-y*7FUX#ffi-efftoti*fca6, UROBM 

7FUXO*(uti^T7 r O'y^7FUX^-r^ 0 
BB*c45t*T* BS7ny*7 FUXfflBtt, *Xh3 
>tfa-^tcBg»bT^57FUX^Ofa(C <KS« 
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KiJ 0 3 T « \Wk 7 a v * <OT F UXQfflZM® L tc 
7FUX±K8^ *&7ay>?<Dmz.*%}%mcm 

[0 0 6 3] ttc, W7Kl/X»i tSS7FUX 
£F.S t Pl-^lOx- £ SP i: r- * 3S£Jf o T ^ 
S„ ^©ffifC#SiKc77>^8i*&#oT^5„ C<E>7 

^yzmmomt. i-<o7a7^> tL<«jga©^ 

n-;/*fre>JgfiE;**l3„ cn6c03O©^«tt. ®m? 
SfcJ6, W17FUXfr@5gSft.5c Sfc, 
t)S7Kb7.^«, iSaZFbX^J:*)^ 77>^y 

[00 6 4] »i7a y ^ 7 F UX^P^±»C, JUEKUH 
J.;WK , i3I1»?B1ilS5fr£3 (0*L&^) o WillfSi^ 

cD^JlT-n-y^AMgfflStU Wd-v *<D7 FUXg 

^x-7;ucsp>g?n5^a77-v^7 h'isztmz. 

7oy *7 KUXCDr-^^17 FUX-$&UI7 FU 
Xg£(ctetoft3 2O<0nJ^7;<-*, ^{tt, 
^n-y^coMSt^ 8r^c^&7n-y*fr?££Lfc:Ji£ 
ICR®*. Ofti -y t ZftS? % rztb<D£ t (Dttgz.7u 
■y^<D7 FlxXfiEH^-r^7^-^^-fi§UT^5 

[0 0 6 5] *^ciottS7 KWfg!{Citi577 

«£. ISiS^n7^7FUXOifegHSia«, W7o.^ 
7FbXc9X2-h7FbX, Of (3ll^Cig^C,n 
Tt-^fg 1 <DnJS/^^-^T^-r57 FbXfc^Jg 

•75>*ffi«fr#£-f.5„ C077y?i^iLit 
7FlxXA^7>^7FbXT'fe»)s C<Q7FUXfr|s] 

T-&5„ iSi7'D7^7KUX5: 1 MS 

7a y * cox h 7 F bXSifcfr 5.3^ bTMP^ S 
t><DT-$>5„ fc+fc, 75>y*ffl«fr;&fttf, ^O^Jg 

zmvmzT, ivMyft^WQtb*,, tit, mm 

7D7^ <DWl±7 F PX*iS£ SHI! 7"D -y ^ (cot^T 
tt, SH7"n7^(O0f»f.IilT?7^yn 

[0 0 6 6] (5|0fc^-rj:3{C, wmyuytT 
FbXti, *Xhn>l^-*{cP,|JJftLT^57FbX 
m«<D<fitc. ^&*£*&ffl©2o<Dfti§*.:7-n-y* 
®t£fr4£ffiWc^tf6ftTl^.5o CO^tgUco^TfclB] 
mcWm^u yi?7 F UX^WIl/'n 7 77K bX'vv 

*ffiffl<0^^(0^D -y 7 F UXOigfi 

[ 0 0 6 7 ] 7 F UX&®mt. t&®7 n 7 v7F bX 

S. ^nsvhn-^fr. M7P7^7 

Fbx^^jx*, ^gtLrrnxj-rstoii-r-So hbs 



£07 Fl/X^gtco^il^ S8tC*LT</>§. |H)0{t 
jnfiiO, S«JKX*-b7FUXt:/*-7>*7FbX 
<0l§UjVf7 FbX<DffiflfiiSI38&fr£ftgfrm>oT 
<5 0 X^-h7FUXJ:077V^7FbX*^t^ 
X^-h7FUXA>67'7y07FbXf-C ; (D® 

««ft»^i friifflSftSo ipi^tc *nw±©7Ku 

XTtttWj«2 3b<afflStl«. 3: feu i*117ni»* 
7FUXW±T-«, graS3ff»S3ftS. X* 
- h7 FUXfr7^>^7 KUX i. *)>ht t WSl 

[0068] CCT' 
X£- h7 FUX = a 
77^7 FUX=b 

Hll7a>y^7FUX=x 

M7D7^7Hux=y tM^-r-st^n^n 

<D&ft fc ftJISM: WTOii 5 t % So 
[0 06 9] 

: (a<b) tro (x<= (b-a) ) 
tfJ?S l : y = x + a 

^#2: (a<b) A>0 ( (b-a) <x<= (z- 
a-z) ) 

f-Wi£2 : y = x + a+m 

^ft3 : (a<b) A^o (x> (z-a-z) ) 

fWi£3 : y = x + a+m— z 

^ft4 : (a>b) A^O (x<= (z-a) ) 

ItSiU : y = x + a 

^#'5: (a>b) fro ( (z-a) <x<= (z- 
a + b) ) 

ItS^5 : y = x + a-z 

*^6 : (a>b) fro (x> (z-a + b) ) 

!t©S6 : y = x + a — z+m 

Sfes ^?aayho-73?{cTfSJI7ny*7FW 

X^a^D y^7 FUXtcMSLT^-rs«-&(D7 

n-^-V-F*09tc^LT(/^o CcD^jT'li, S*6 

<0-r-^ T'f ^7 n n> F a- vOrtSPU^X ^»c^?? 

[0 0 7 0] 7FUX^»©X^-htt, iSa7ny<7 
7KbX(C X^-F7FUX^/iDgU *S**«^L 
ST (XT77S 2 0 1) „ 

[007 1]St, X^-F7FUXi:75>^7FU 
X£J:t®L3:f (XT77S 2 0 2) „ C©MS[«^ « 
MfCl+gLTfcKCfcfrT-f $-fo X^-K7FbXfr 
77y77KbXJ;v/J^I,^li, Xf77S2 03 
*!*tfrL3:fo jS?fC, X^-H7FbXfr75>^7F 
l^XiOAf f«#llXf77'S 2 0 8*H?7L$-To 

[0 0 7 2] Xf- y^S 2 0 I <Dft»igSfr^5>^7 



(10) 



t$li32000-285001 



FbXJ: 0'b<S^ W&J n y ? 7 V UX It X f -v 
72 0 l©H-S^*fcft»)S-r (Xf7/S 2 0 7). 

MXf'^S 2 0 5£MTL3:-to 
[0073]Xf7^S 20 4 ©ttWISKItf, 
7n-y?7FUX«fl©ii§-&, ftI7n-y^7Kl/Xli 
Xf-y^S 2 0 4ff)^t:*'}S-r (Xr7 7'S2 0 
7) „ CC T'jaSA^To i£lc, Xr yT'S 2 0 4 

n -y * 7 F UXU\ Xt- -y 7* S 2 0 4 <Dlt 
tliI7n^7FbXtfig*Sftfcffit&DI:-t (Xt 1 
•y7*S 2 0 6) o CC-V&M-hmJo 
[0 0 7 4] Xry^S 2 0 8^ti, Xf77S 

2 o i mm^am^mra -y ? 7 k ux j: 9 

l^if^ ftl7D7^7KUXaxf77S2 0 1 <Dlt 
if*S^i:^t)$t(Xf->y^S 2 0 Do CCT&JItfl* 
7o iS5tc. Xxy^S 2 0 1 cDU-«gJ|tf»*^Ji:/n 

•y^7Hl^X«};»3*tt/>Ji^«s X-f y 7"S 2 0 1 <Ot\ 

#U X7y7S 2 1 0£HlfrL£-f (Xx-y7"S 2 0 
9)o 

[0 0 7 5] ^tOXT77S 2 1 OTIi, Xxy7S 2 
0 9<Dftg$g3l*\ 75y^7Fl^XWrtC»^ « 
7"n-y^7Kl^XttXx-yys 2 0 9<OfW*S3lfc&9 
$t UT772 0 7) „ CCT'Saa^$l7„ i3?tc. 7 
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